An experiment was performed to investigate the pro gressive changes of the anemia caused by excess methionine in rats, during the developmental and convalescent periods. Hemoglobin con centration, hematocrit value and red blood cell count were elevated in the initial stage of excess methionine feeding, they then gradually decreased. During the convalescent period, after ceasing administration of the excess methionine diet, symptoms of anemia gradually disappeared. The nitrogen efficiency ratio was markedly decreased by excess methionine feeding, however, it rapidly recovered after ceasing administration of the excess methionine diet. Iron deposited in the spleen also disappeared quickly during the convalescent period. Of the symptoms of anemia caused by excess methionine, the activity of b-aminolevulinic acid synthetase (ALAS) in the bone marrow showed the most acute changes. As mentioned previously (1), although lowered globin biosynthesis due to amino acid imbalance could be considered as one of the important causes of the anemia and also would be one of the causes of the compensative elevation of ALAS activity, the possibility still remain that there are other unknown effects of excess methionine on ALAS activity in the bone marrow in this case. Keywords L-methionine, anemia, b-aminolevulinic acid synthetase (ALAS) When rats were fed on a low protein diet supplemented with excess methionine, a moderate degree of anemia was manifested within two months. The mechanisms of the anemia caused by excess methionine and its alleviation by glycine have been studied and, the results have been reported previously (1). It is considered that the degradation of hemoglobin is not altered by excess methionine, but the biosynthesis of hemoglobin seems to be inhibited by an amino acid
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MATERIALS AND METHODS
Eighty albino rats of the Wistar strain were used in this experiment. Nine casein basal diet was the control diet, and basal+2.5% L-methionine was the experimental diet. The composition of the basal diet is the same as that described previously (1) ; that is casein 9%, cornstarch 81%, vitamin mix. 1%, mineral mix. 4% and soybean oil 5%. Two and a half % L-methionine was added to the basal diet instead of cornstarch. With an average body weight of 70g, the rats were fed the basal diet for about one week. With an average body weight of 90g, the animals were divided into two groups. Prior to starting the experimental diet, six rats were sacrificed by decapitation and the hematological value of the blood and ALAS activity in the bone marrow were determined. The animals then began their respective diets. Water and food were given ad libitum. For nitrogen efficiency determination, rats were kept in individual metabolic cages for three days each week to collect feces and urine. During the experimental period, animals were sacrificed at intervals of one week within the initial three weeks and the results obtained were indicated as a value in the developmental stage of the anemia. After eight weeks of feeding with the respective diets, the experimental animals ceased taking the excess methionine diet, and all animals were fed the basal diet for four weeks, the convalescent period. Animals were also sacrificed at intervals of one week during this period. Hemoglobin concentration, hematocrit value and red blood cell count were determined by conventional methods. Nitrogen in the diet, feces and urine was determined by Kjeldahl's method. ALAS activity in the bone marrow was determined by the method described by URATA and GRANICK (2) . Iron in the spleen was determined by atomic absorption spectrometry after wet ashing of the spleen by acid digestion.
RESULTS AND DISCUSSION
The hematological changes during the developmental and convalescent periods of the anemia caused by excess methionine are shown in Figs. 1,2 and 3. As shown, after one week on the excess methionine diet, the hemoglobin, hematocrit value and RBC count were elevated before manifestation of the symptoms of anemia; they then gradually decreased. However, only the hemoglobin values showed statistically significant differences between the control and excess experiment, the most marked changes were observed in ALAS activity. During the developmental stage of anemia, after one week of feeding, ALAS activity decreased in the excess methionine group, simultaneously with the elevation of hematological value in this period; afterwards it rapidly increased. At the end of eight weeks, it was more than three times higher than the control value. However, when administration of the excess methionine diet ceased, it descended to the control level within one week. It is well known that this enzyme is a key enzyme in heme biosynthesis and changes sensitively with symptoms of anemia. The enzyme activity in the bone marrow also shows a compensative elevation in anemia in other cases such as lead poisoning or ascorbic acid deficiency and anemia caused by hemorrhage. However, the most marked elevation of this enzyme's activity is observed in the anemia caused by excess methionine. As mentioned previously (1), although lowered globin biosynthesis due to amino acid imbalance could be considered an important cause of the anemia in excess methionine, and in addition a cause of the elevation of this enzyme's activity in this case, there may be numerous other unknown factors (3) (4) (5) (6) . In order to clarify and to confirm these observations, further investigations are necessary on the metabolic relations between excess methionine and b-aminolevulinic acid synthetase activity in the bone marrow.
